Background: Kosovo represents a unique hotspot of biological and cultural diversity in Europe, which allows for interesting cross-cultural ethnobotanical studies. The aims of this study were twofold: 1) to document the state of traditional knowledge related to local (esp. wild) plant uses for food, medicine, and handicrafts in south Kosovo; and 2) to examine how communities of different ethnic groups in the region (Albanians, Bosniaks/Gorani, and Turks) relate to and value wild botanical taxa in their ecosystem. Methods: Field research was conducted in 10 villages belonging to the Prizren municipality and 4 villages belonging to the Dragash municipality, located in the Sharr Mountains in the southern part of Kosovo. Snowball sampling techniques were used to recruit 139 elderly informants (61 Albanians, 32 Bosniaks/Gorani and 46 Turks), for participation in semi-structured interviews regarding the use of the local flora for medicinal, food, and handicraft purposes.
Introduction
Over the last decade, the Western Balkans have become the arena of a remarkable number of ethnobiological field studies, which have focused on territories of Bosnia and Herzegovina [1] [2] [3] [4] [5] [6] [7] , Serbia [8] [9] [10] [11] [12] , Montenegro [13] , Albania [14] [15] [16] [17] [18] [19] , Macedonia [20] [21] [22] [23] [24] , and Kosovo [25, 26] . Moreover, a few of these studies addressed cross-cultural comparisons in an attempt to try to understand cultural concepts underpinning perceptions and uses of specific plants, especially among Albanian vs. Slavic populations [10, 15, 21] . Much of this focus on Balkan ethnobotany is linked to the long and ongoing history of gathering and trading local wild medicinal plants from this territory into Western European markets. It is also supported by the growing appreciation of ethnobotanical bio-cultural heritage as a starting point for fostering a peaceful and sustainable development in the area.
As part of our ongoing long-term project of documenting the ethnobotanical knowledge of diverse multicultural and religious areas in the Balkans, here we focused our attention on the Prizren and Dragash municipalities (South Kosovo), where traditionally diverse ethnic groups (Albanians, Turks, Bosniaks, Serbians, Gorani, Roma/Gypsies, Egyptians and Ashkali) have lived in close contact for many centuries. Previous ethnobotanical and ethnolinguistic studies conducted in Kosovo have demonstrated that medicinal plants still play a crucial role in the sphere of human health, especially in isolated rural areas [25] [26] [27] . Oftentimes, these mountainous communities have limited access to Western biomedical facilities, and they rely heavily on traditional ecological knowledge (TEK) to meet their dietary and medical needs. It is for this reason that we project that investigation of Kosovo's diverse ethnobotanical heritage will have a tremendous impact on rural development projects aimed at improving the holistic and long-term well-being of the local populations via sustainable use of local natural resources and integration of emic concepts of health and dietary care into development plans.
The aims of this study were twofold: 1) to document the state of traditional knowledge related to local (esp. wild) plant uses for food, medicine, and handicrafts in southwest Kosovo; and 2) to examine how communities of different ethnic groups in the region (Albanians, Bosniaks/Gorani, and Turks) relate to and value wild botanical taxa in their ecosystem.
Methods
The study area
In this study, we investigated traditional ecological knowledge (TEK) concerning the use of local plants in villages situated in the territory of Prizren, which lies in the southwestern part of the Sharr Mountains (in Albanian known as Malet e Sharrit; in Serbo-Croatian as Šar Planina).
The Sharr Mountains lie in the Republic of Macedonia and Kosovo and have a total area of 1,600 km 2 . The Republic of Macedonia is home to 51% (827 km 2 ) of this mountain range, while the Republic of Kosovo is home to the rest (780 km 2 ) [28] . The Sharr Mountains provide an interesting site of plant life richness and diversity, with an estimated 2,000 vascular plant species. Indeed, a special characteristic of the Sharr Mountains is the presence of endemic, relict, and rare species and plant communities [29] . The most representative vegetation includes black alder communities (Alnetum glutinosae), which is widespread along the streams and rivers, oriental hornbeam forest (Carpinetum orientalis scardicu), hop hornbeam mixed with oriental hornbeam forest (Ostryo-Carpinion orientalis), thermophilous oak forests (Quercetum frainetto-cerris scardicum, and Quercetum pubenscens, Quercetum montanum, Quercetum trojanae dukagjini), beech forests (Fagetum montanum), and pine forests (Pinetum heldreichii, Pinetum peucis, Pinetum mughi typicum) [30] .
In recognition of the rich levels of biodiversity in this region, in 1986 the Kosovo Assembly (former Autonomous Province of Kosovo within the Socialist Federal Republic of Yugoslav) declared that a part of the Sharr Mountains would be a National Park with the size of around 30,000 hectares. In 2012, the borders of the National Park were expanded and at the same time the massif of Koritnik was included, increasing the park's territory by around 23,469 hectares. Now recognized as the Sharr National Park (Figure 1) , it occupies 53,469 hectares, and includes the territories of five municipalities: Kaçanik, Shtërpcë, Suharekë, Prizren and Dragash [31] .
Over the past two millennia, this region has been continuously occupied and was part of three great empires (Roman, Byzantine and Ottoman). In the intervals between the decline of one emperor and empowerment of another, Kosovo was occupied mainly by Bulgarians and Serbs. According to Schmitt [32] , when the Romans arrived in the Kosovar territory, they were faced with various Illyrian tribes. In late antiquity, the Dardanians became mainly Christian (Catholic); Byzantine and Slavic invasions led to the Catholicism of a significant proportion of indigenous Albanian population, despite a great resistance to the acceptance of Orthodox religion. The later Ottoman occupation spanning about five centuries resulted in conversion to Islam as the dominant religion. Because of this complex history, today the territory surrounding Prizren is occupied by diverse ethnic groups (Albanians, Serbs, Turks, Bosniaks, Gorani and Romani) and diverse religions (Muslim (Albanians, Turks, Bosniaks and Gorani), Catholic (Albanians) and Orthodox (Serbians)). The intercultural mixing of various communities in the same area has resulted in a dynamic form of TEK, with the impact of one traditional culture on another illustrated in both the uses and names of useful plants found in the local flora.
Before World War II, healthcare in this region was almost entirely based on traditional medicine, and these traditions continued after the war as well. Healthcare was commonly attended to within the family, and all physical and mental illnesses were treated with traditional medicines and rituals. These folk-medical traditions continue even now, especially in the more mountainous and isolated areas. Local people have withstood the extreme conditions of this region for centuries -including very harsh winters. Until very recent decades, limitations in infrastructure and communication forced local residents to be self-sufficient in the provision of their food and healthcare. As a result, their primary pharmacopoeia consisted of local medicinal plants.
Today, the residents southwest Kosovo are ethnic Albanians (who speak Gheg varieties of the Albanian language), Serbians (Serbian language), Turks (Turkish language), Bosniaks (Bosnian language), Gorani (Slavic language, Gora dialect or "Našinski" which is similar to Bosnian language) and Roma (Romani language [33] . Population numbers and the ethnic structure of these municipalities have fluctuated over time due to the natural growth and the migration of the population. Most recently, local populations have been negatively affected by migration due to displacement and the harsh economic conditions caused by the last Kosovo War (1998) (1999) . The most common directions of migrations in Kosovo are from rural areas to urban areas and migration abroad. Migration patterns contribute to the rapid decline of traditional knowledge of plant species used as medicine, food and handicrafts; it has also contributed to a decline the vertical transmission of oral traditional knowledge from one generation to another. Small-scale farming and pastoral activities still represent the main economic income sources for the families in the study area. This is supplemented by remittances sent by relatives living in Germany or Switzerland, where the migrations of SW Kosovo were historically directed.
The field study
Ethnobotanical field research was conducted in 14 villages belonging to the municipalities of Prizren (10 communities) and Dragash (4), located in Sharr Mountains, which are situated in the southern part of Kosovo ( Figure 2 ). Field studies were conducted over a series of trips in 2012 and 2014. Snowball sampling methods were used to recruit informants and we particularly focused on local people who regularly use plants for medicinal purposes. Prior informed consent was obtained prior to conducting interviews and all researchers adhered to the ethical guidelines of the International Society of Ethnobiology [34] .
TEK was recorded using semi-structured interviews. In particular, informal conversations were conducted around the issue of local plants traditionally used for food (wild food plants), medicine, and handicrafts. We sought in particular the following information: respondent name, age, gender, and community of residence; local botanical names of useful plants; plant part(s) used; preparation/administration details; local folk uses of plants. In total, data were collected from 139 informants: 61 Albanians (43 male, 18 female), 32 Bosniaks/Gorani (Bosniaks: 11 male, 7 female; Gorani: 10 male, 4 female) and 46 Turks (28 male, 18 female). With regards to the data analysis, data collected from the Bosniak and Gorani informants were merged as both are culturally similar and share the same religion and language. Gorani communities have been claimed by Bosniaks, Serbs, and Bulgarians and recently by Macedonians, but in Kosovo they are recognized as a distinct minority group.
The respondents were older than 50 years (with a few exceptions), mainly engaged in agricultural activities and typically inherited their ethnobotanical knowledge from their direct ancestors (parents, grandparents) via oral traditions. During the interviews, fresh plants were collected to create voucher specimens for the herbarium and whenever possible, informants were followed into the field to show us the quoted species. Most plant species were collected while flowering. Taxonomic identification was undertaken using relevant standard botanical literature of the area [35] [36] [37] [38] . Plant nomenclature largely follows the Flora Europaea [39] , while plant family assignments follow the current Angiosperm Phylogeny Group III guidelines [40] . Voucher specimens of the wild taxa were deposited at the Department of Biology (Herbarium code Pz/2013), University of Prishtina.
Data analysis Overlap analysis for cited taxa
Taxa with use-citations based on general category of use (medicinal, food or handicraft) were compared across three groups (Albanian, Turks and Bosniaks/Gorani). Data are represented in the form of a Venn Diagram (Figure 3 ) to illustrate overlaps in use of taxa.
Use-value for individual species
The use-value citation (UV c ) index was calculated for each species for each ethnic group [41] . Here, we modified this method to calculate UV values in three different categories of use: medicinal, food, and handicraft. This index is useful for examination of relative importance of each species for a general category of use based on the number of use-citations. Briefly, it was calculated as follows:
Where N uc is the number of use citation reports concerning a given species in a use category (e.g. medicinal, food, handicraft), divided by the total number of informants (N) in a specific group (e.g. Albanian, Turkish, or Bosniak & Gorani). In a recent paper by Quave and Pieroni [42] , UV values were plotted on a two-dimensional matrix framework to assess relative values for individual species between two ethnic groups. Here, we expand upon this concept and apply it to a three-dimensional matrix for comparison of plant use-values for individual species between three ethnic groups that share access to the same environmental and botanical resources.
Three-dimensional (3-D) use-value matrix design and analysis
We propose a new approach for the comparative analysis of how use-values differ in three ethnic groups, and across different general categories of use. The UV c data for each category of use (medicinal, food, handicraft) were normalized to allow for comparison on a scale of 0-1. This was achieved by identifying the maximum UV c value for each category of use (UV max ). The UV c for each species (and ethnic group) was then divided by the UV max to create the adjusted UV value (UV adj ) and plotted onto a 3-D scatterplot using MATLAB® software. Eight 3-D overlay quadrants were created to assist in classifying the UV adj clusters ( Figure 4A ). They were defined as follows in relationship to the three ethnic groups being compared (Group 1: Bosniak/Gorani; Group 2: Turkish; Group 3: Albanian): 
Results and discussion
In total, TEK on the local uses of 124 taxa (belonging to 51 families) was recorded; of these, 114 species were used for medicinal purposes, 29 wild species for food, and 20 for handicrafts. Some of the cited species were used for multiple purposes. The total number of use citation (N uc ) for each species is reported by ethnic group and category of use: medicinal (Table 1) , food (Table 2) , and handicraft (Table 3) applications.
Medicinal plants
TEK on the recorded local uses of 114 medicinal plant taxa, representing 49 taxonomic families, are reported in Table 1 . Of these species, Achillea millefolium L., Sambucus nigra L., Urtica dioica L., Tilia platyphyllos Scop., Hypericum perforatum L., Matricaria chamomilla L., Thymus serpyllum L., and Vaccinium myrtillus L. were cited by more than 30% of the informants. Of the 114 cited for medicinal purposes, 44 are also included in the official Pharmacopoeia of Europe (European Pharmacopoeia. 6 ed.). The predominantly quoted botanical families were Rosaceae (13%), Asteraceae (11%), and Lamiaceae (10%). These same three "top" families were found to also be predominant among the wild medicinal taxa used in the folk medicine of the Albanian Alps (Kosovo), Alps in Montenegro, Albania, and in the Gollak region of Kosovo [13, [17] [18] [19] 25, 26] .
The total number species quoted by each ethnic group were roughly equivalent: 67, 66, and 71 for the Albanians, Turks and Bosniaks, respectively. Figure 3A illustrates the overlap in citation of medicinal plant among the three populations, with 10 species used only by Albanians, 18 by Turks and 21 only by Bosniaks/Gorani. Furthermore, common uses were shared between certain groups: 15 only between Albanians and Turks, 8 only between Bosniaks/Gorani and Turks and 17 only between Albanian and Bosniaks/Gorani. A total of 25 species were cited for medicinal use by all three study populations.
The most frequently cited medicinal uses referred to gastrointestinal (17.8%), respiratory (15.1%) ailments, heart disease (13.6%), illnesses affecting the urogenital system (12.4%) and the skin (10.5%). These categories were the most frequently quoted in the ethnobotanical studies conducted in Gollak (Kosovo) [26] , while the gastrointestinal and respiratory troubles were also the most frequently quoted in the ethnobotanical studies conducted in the Albanian Alps (Kosovar, Montenegrin and Albanian sides) [13, [17] [18] [19] 25] .
Our 3-D analysis of the data revealed that of the cited species, Chamomila recutita had the highest use-value across groups, and was assigned to Quadrant VI, demonstrating high value among Albanians and Bosniaks/ Gorani, with moderately high (UV adj = 0.46) use-value among the Turkish population studied as well. While most taxa fell into Quadrant I, representing low to moderate level use-values among all three populations, two Anti-tussive, 2
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Immunostimulant, 0 5 3 Table 1 Medicinal plant used in the study area (Continued)
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Respiratory system disorders, the topical application of the fruiting body of Amanita caesarea in the treatment of skin infections; the drinking of an infusion of the aerial parts of Apium graveolens to treat sterility; the drinking of an infusion of the aerial parts of Avena sativa ( Figure 5 )for its skeletal system enhancement effect; the consumption of Brassica rapa taproot to treat eye disorders and stimulate the immune system; the drinking of an infusion of aerial parts of Geranium sanguineum to treat respiratory disorders; Table 1 Medicinal plant used in the study area (Continued) UV Alb : Use-value for one species by the Albanian group; UV Bo/Go : Use-value for one species by the Bosniaks and Gorani; UV Tur : Use-value for one species by the Turkish group. This index measures the relative importance of each species based on its reported use by informants from each cultural group under study. d Q: Quadrant assignments are based on adjusted use-values (UV adj ), which were calculated by dividing the use-value (UV) of each group by the maximum usevalue (UV max ) for medicinal citations (UV adj not shown). Table 2 Wild plant or mushroom species used as local food in the study area 
Food plants
The food uses of 29 wild species, representing 16 families, were recorded (Table 2 ). Of these, 3 were quoted only by Albanians, 2 only by Turks and 2 only by Bosniaks/ Gorani. Figure 3B illustrates the high level of overlap of cited plant species for food uses, with 12 species being cited by all three populations. Regarding common overlaps in species uses, 1were shared in common only be- 
Handicraft plants
The handicraft uses of 20 species, representing 18 families, were recorded (Table 3) . Of these, 5 were quoted only by Albanians, 3 by Turks and 2 by Bosniaks/Gorani. Figure 3C illustrates a moderate level of overlap of the handicraft uses of plant species, with only 4 being cited by all 3 populations. Regarding common overlaps in species uses, 3 were shared in common only between Albanians and Turks, 1 only between Bosniaks/Gorani and Turks and 2 only between Albanian and Bosniaks/Gorani. The most frequently cited form of handicraft uses of local flora included dyes (38.1%), musical instruments (28.6%), carpentry (19.0%) and liquid containers (14.3%).
As might be expected with lower levels of overlap between taxa cited for use for this purpose, we also observed greater distinction in the spread of taxa in our 3-D comparative analysis of adjusted use-values. Of note, Corylus avellana, which is a key resource for basket weaving in this region, fell into Quadrant VI, indicating its high use-value among Albanians and Bosniaks/ Gorani. It had no cited use among Turks. Lagenaria siceraria, whose fruits are used as a container for carrying water, had a top use-value among Bosniaks/Gorani, with moderate scores among Albanians and Turks (Quadrant II). Pinus nigra, used for home and furniture construction, likewise has a high use-value score among Bosniaks/Gorani, but a very low use-value among Turks, and no citations for Albanians.
Cross-cultural comparison
Both the distinct and overlapping patterns of TEK reported by the 3 ethnic groups are illustrated in Figure 3 . Although the number of informants was slightly uneven among the three populations, a general tendency can be observed nevertheless, also because "saturation" plateaus in which no new plant uses quoted by new interviewees were commonly reached after approximately 15-20 interviews. While we could not observe any remarkable differences among the wild plants used in the food and handicraft domains by the three populations, a difference is notable in the medicinal domain. When it comes to medicinal TEK, Albanians appear less herbophilic than both Slavs and Turks. This finding confirms what has already been pointed out by other field studies conducted in other Western Balkans areas and involving both Slavs and Ghegh Albanians [10, 15] . This phenomenon may be best explained by the fact that the traditional economy of Ghegh Albanians was for many centuries based upon a pure pastoralist/transhumant economy, whereas they have rarely traded herbs. For the Slavs, however, the gathering of herbs from the wild has persisted as their well-known main occupation within a mixed system of small-scale agriculture and pastoralism. This is especially the case among Islamicized Slavs living in the mountainous areas of SE Europe.
Conclusion
For the first time in European ethnobotany, this study presents data comparing the medicinal, food, and handicraft plant use practices of three different ethnic populations living in the same area. We have introduced a new analytical method (3-D adjusted use-value plots) for comparison of taxa across different populations living in the same environment, with access to the same taxa and other environmental resources. While we have documented the presence of some small distinct sets of TEK in these populations, this is overwhelmingly coupled by a substantial overlap in the use of local taxa, suggesting a hybrid character to the Kosovar TEK in this region, especially with regards to TEK in the food and handicraft domains. Such cross-cultural studies could be important for proposing culturally-sensitive ways of using plant natural resources in future sustainable economic development initiatives. Indeed, the success of any future development efforts involving natural resources must take into account local perceptions and attitudes concerning plants, which can vary greatly in some cases, among different ethnic groups living in the same territory. Examples of such initiatives could include a focus on eco-tourism and the small-scale trade of foods, aromatic plants, medicinal herbs, and handicraft products. Findings from studies such as this one should be implemented in projects aimed at fostering collaboration and reconciliation among the diverse ethnic and religious communities living in Kosovo.
